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Africa, 358 
Some Questionable Comets, 229 


Expedition to South 


Books and the Sky — 


Annual Review of Astronomy and Astro- 
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Expansion of the Crab Nebula, 13 
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High-Resolution Solar X-Ray Photographs, 
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289 

Lunar Landscape Mural, 84 

Magnetic Field of the Milky Way, 13 

March Annular Eclipse, 151 

More Lunar Mascons, 357 

Nova Vulpeculae 1968 No. 2, 361 


Partial Eclipse Photograph, 361 

Planetarium Lecturer Dies, 221 

Prediscovery Observations of Uranus, 14 

Recent Advances in Radio Astronomy, 155 

Recently Named Variables, 83 

Sprucefield Meteorite, 360 

Surface ‘Temperatures on Mars Charted, 150 

Toward More Effective Use of Large Re- 
flectors, 221 

Venus’ Clouds, 360 

X-Rays from Another Galaxy, 289 

Yerkes 41-inch Reflector, 151 

Z Chamaeleontis: A Short-Period Eclipsing 
Binary, 288 

Observer’s Page — 
Cooled-Emulsion Photography Without a 


Vacuum, 118 
Deep-Sky Wonders, 54, 126, 195, 261, 327, 
394 


Giant March Sunspot Group, 328 

Japanese Observer of Mars, A, 392 

Leonids Give Impressive Display in 1968, 
124 


Lunar Ghost Ring, 125 

Moon Rides High, The, 57 

News About the October Occultation of 
Jupiter, 51 

Observations of the March Pleiades Occul- 
tation, 324 

Observers’ Notebook, 58, 122, 196, 259, 330, 
395 

Observing Solar Flares by Radio, 254; cor- 
rection, 393 

Occultation of Beta Tauri, 196 

Orionids and Leonids in 1968, 55 

Planet Mars in 1969, The, 190 

Polaris in Twilight, 398 

Sunspot Numbers, 57, 123, 195, 258, 328, 


Unusual Phenomena of Callisto, 326 
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Southern Stars, 37, 171, 305 
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Amateur astronomers: India, 367; Kenya, 97; 
Pennsylvania, 232; Riverside, Calif., 353; 
Trinidad, 232; Webb Society, 27 

Artificial satellites and spacecraft: Apollo 8, 
76, 156; Apollo 9, 162; Apollo 10 and 
11, 365; Heos 1, 17; list of, 17; Mariner 
6 and 7, 218; moon landings, 15; Nimbus 
3, 365; OAO-2, 17, 280; OSO-4, 287; 
OSO-5, 164; Soviet Venus probes, 163; 
Soyuz 4 and 5, 163 

Asteroids: 457 Alleghenia, 357; 15 Eunomia, 
122; 1566 Icarus, 93 

Aurora: March 23, 1969, 276 


Clusters: globular — M4, 359; M68, 295; M80, 


359; open — M11, 118; M44, 25; M67, 25; 
NGC 188, 394; NGC 2451, 126; NGC 
2477, 126; NGC 2546, 126; NGC 2547, 126 

Comets: decay of, 221; Donohoe medal, 84; 
questionable, 229; reporting new, 260; 
1967d (Tempel 2), 221; 1968] (Thomas), 
259 

Conjunctions: Jupiter and Mars, 58 


Constellation study: 34, 100, 236; Cancer, 238; 
old globe, 302, 368; Thuban, 168; Ursa 
Major, 304 

Cosmic rays: very heavy nuclei, 23 

Double and multiple stars: Barnard’s star, 
360; Sirius, 259; 61 Cygni, 259 

Eclipses, solar: 4th-century Mayan, 72; Sep- 
tember 22, 1968, 356; March 18, 1969, 
151, 361; March 7, 1970, 20 

Galaxies: clusters of, 153, 225; compact, 293; 
magnitudes, 196; QSO’s and, 290; rota- 
tion, 148; M31, 147; M49, 228; M51, 154; 
M61, 228; M63, 95; M65, 155; M66, 155; 
M83, 295; M94, 95; MIOI, 154; M104, 
229; NGC 337, 149; NGC 2683, 261; NGC 
2964, 261; NGC 3294, 261; NGC 3448, 
149; NGC 4151, 294; NGC 4203, 195; 
NGC 4326, 395; NGC 4395, 195; NGC 
4401, 195; NGC 4631, 195; NGC 7721, 
148 

History: Alvan Clark refractors, 74; Coronelli 
globes, 302, 368; first moon maps, 82; 
Hagecius, 230; J. Herschel in Africa, 358; 
Mayan eclipses, 72; questionable comets, 
229; Star of Bethlehem, 9; Uranus, 14 

Intersteliar medium: ammonia, 150; diamond 
dust, 151; formaldehyde, 271; sulfur hy- 
dride, 151; water, 271 


Jupiter: Callisto’s eclipses, 326; Red Spot, 330 

Mars: atmosphere, 221; in 1969, 190; Japa- 
nese observations, 392; surface tempera- 
ture, 150 

Mercury: perihelion motion, 152 

Meteorites: Alandroal, 272; micrometeorite 
gun, 361; Pueblito de Allende, 273; Sikh- 
ote-Alin, 87; Sprucefield, 360 

Meteors: African fireball, 331; Leonids, 55, 
124; new shower, 395; Orionids, 55 

Milky Way: magnetic field, 13; X-rays from, 
79 


Moon: Apollo-8 photographs, 137; Cauchy, 
143; extreme declinations, 57; first maps, 
82; Giordano Bruno, 142; Goclenius, 145; 
Langrenus, 145; mascons, 357; mural of 
moonscape, 84; Orientale basin, 4; rilles, 
91; Schroéter’s Valley, 91; stereoscopic 
pictures, 259; Tsiolkovsky, 141; unnamed 
ring, 9, 125 

Nebulae: Horsehead, 54, 121; in M31, 147; 
planetary, 282, 327, 348; M1, 13, 135, 217, 
231; M8, 121; M17, 120; M27, 282; M42, 
120; M57, 284; M78 and neighbors, 54; 
M97, 285; NGC 6543, 395 

Neptune: 71, 364 

Neutrino astronomy: 86 

Nomenclature of points in orbits: 149 

Novae and supernovae: Nova Vulpeculae 
1968 No. 2, 96, 361; supernova of 1572, 
230 

Observatories: Elbrus, 298; European South- 
ern, 340; Lick, 289; San Fernando, Calif., 
208; Victoria, B. C., 347 

Observatories, amateur: Poona, India, 367; 
Retford, England, 26; Wilmington, Del., 
97 


Occultation observations: Antares, 58; Jupi- 
ter, 51, 122; Pleiades, 197, 324, 396 

Optical phenomena: heiligenschein, 85, 146, 
260, 397 

Personal notes: Focas, J., 84; Hale, G., 288; 
Herschel, J., 358; Pickering, J., 221 

Photography: cooled-emulsion, 118, 396; new 
developers, 259 

Planetariums: associations, 299; Baton Rouge, 

Pluto: mass, 71 


Pulsars: 3, 135, 214, 231, 339 
Quasars: 290 


Radio astronomy: ammonia, 150; formalde- 
hyde, 271; interstellar magnetic fields, 13; 
130-foot telescope, 85; pulsars, 3, 135, 
214, 339; quasars and QSO’s, 290; SEA 
recorder, 254, 393; sulfur hydride, 151; 
water, 271 

Relativity: 152 

Saturn: variability of Iapetus, 396 

Solar system: light absorption inside, 84 

Space (see under Artificial satellites and 
spacecraft) 

Stars: Celescope observations, 280; parallaxes, 
148; visibility in twilight, 398 

Sun: computerized observing, 363; corona, 
297, 356; flares, 211; magnetic fields, 363; 
March, 1969, spots, 328; movies, 296; 
October, 1968, spots, 58; projector for 
observing, 397; prominences, 122, 289; 
rocket study, 356; SEA recorder, 254, 393; 
simple spectrohelioscope, 45; solar ob- 
servatory, 208; temperatures within, 362; 
umbral flashes, 296; X-rays, 14, 287 

Telescopes and telescope making: automatiza- 
tion, 221; ESO at La Silla, Chile, 340; 
folded refractor, 319; photo-chronograph, 
386; Schmidt-corrector testing, 250; solar 
projector, 397; spectrohelioscope, 45; 
wide-field, 316; 41-inch low-power, 188; 
5-inch binoculars, 186; 5-inch rich-field, 
252; 6-inch Springfield with remote in- 
dicators, 247; 8-inch open-tube, 161; 10- 
inch split-ring, 116; 10-inch with wooden 
tube, 112; 12-inch refractor, 182; 12}- 
inch reflector, 389; 41-inch Yerkes reflec- 
tor, 151; 72-inch Perkins reflector, 222 

Uranus: 14, 364 

Variable stars: list of new bright southern, 
10; probable flare, 196; recently named, 
83; 01 Centauri, 262; Z Chamaeleontis, 
288; RS Chamaeleontis, 11; S Coronae 
Borealis, 200; U Coronae Borealis, 200; 
AI Draconis, 10; BH Draconis, 262; RR 
Geminorum, 62; DW Geminorum, 331; 
IS Geminorum, 262; T Leonis, 128; RZ 
Ophiuchi, 332; SW Ophiuchi, 400; SX 
Ophiuchi, 400; V725 Sagittarii, 94 

Venus: 360 

Vision, color: 207 

X-ray astronomy: Centaurus XR-2, 13; galac- 
tic, 79; Large Magellanic Cloud, 289; 
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Conjunctions: Mercury and Pleiades, 61 

Constellation study: Andromeda galaxy, 172; 
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iades, 244; Scorpius, 36 

Double and multiple stars: 61, 430; in Del- 
phinus, 198; missing, 199; Sirius, 61 

Earth: atmospheric nitric acid, 388 

Eclipses: shadow bands, 95, 309; April 2, 1969, 
lunar, 59; September 11, 1969, solar, 161, 
351, 429; March 7, 1970, solar, 7, 435 

Education in astronomy: 237, 303, 304, 310 

Galaxies: computer studies, 19, 302; origin 
of spiral arms, 385; M31, 172, 293; M91 
identification, 376; Magellanic Clouds, 23; 
NGC 4254, 393; NGC 6946, 392 

Gamma-ray astronomy: 96, 223 

History: identity of M91, 376; Nasmyth, J., 
380; pirate-astronomer, 75; Pond, J., 224 


Mars: drawings, 296; Mariner experiments, 
232; Mariner pictures, 212; observations 
in 1969, 72; surface relief, 222, 381 

Meteorites: 18-ton Argentine, 222; Murchison, 
Australia, 388; Vilna, Canada, 79 

Meteors: fireball catalogue, 18; June Lyrids, 
271; long-lasting trains, 379; Lyrids, 61; 
Orionids, 428; Perseids, 265, 296, 424; 
radio observing, 200; Siberian dust 
cloud?, 80; spectra, 424; train structure, 
300 

Milky Way: interstellar hydrogen, 11; Lower 
photographs, 297; spiral structure, 392 

Moon: ALPO lunar handbook, 361; ancient 
craters, 167; Apollo-10 photographs, 90, 
99; Apollo-11 experiments, 149, 300, 376; 
ghost ring west of Langrenus, 60; labora- 
tory study of rocks, 312; Hyginus, 92; 
Mare Tranquillitatis, 92; Messier, 93; 
Neper, 93; Prinz rilles, 239; Sinus Medii, 
94: standing waves on moon, 166; stereo- 
scopic pictures, 98; Triesnecker rilles, 92 

Navigation: migrating birds, 4 

Nebulae: NGC 281, 430; planetary, 13, 82, 
152, 227, 306, 377; BD +30°3639, 128; IC 
418, 154; J900, 379; M27, 195; M57, 86, 
152, 229; midget four, 61; NGC 40, 227; 
NGC 246, 307; NGC 1501, 228; NGC 1514, 
379; NGC 2022, 228; NGC 2392, 85, 228; 
NGC 2440, 227; NGC 3132, 85; NGC 4361, 
16, 84; NGC 6164-5, 227; NGC 6302, 228, 
correction 309; NGC 6337, 227; NGC 6543, 
13, 309; NGC 6572, 307; NGC 6891, 198; 
NGC 6905, 198, 227; NGC 7009, 17; NGC 
7026, 227; NGC 7027, 16; NGC 7293, 12, 
972, 308; NGC 7662, 155 
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Nova Herculis 1934, 102 
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Steward, 164 

Observatories, amateur: Auckland, N. Z., 311; 
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357; prediction aid, 59; timing tech- 
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Personal notes: Douglas, J., 226; Engelkemeir, 
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D., 29; Hearn, S., 169; Komaki, K., 168; 
Ley, W., 79; Michie, R., 19; Northcott, 
R., 211; Perkins, KR, 5; Pond, |. 22% 
Prather, C., 168; Ringrose, B., 75; Shields, 
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Photography: with 10-inch reflector, 194 

Planetariums: Chapel Hill, N. C., 382; New 
York, N. Y., 383; San Diego, Calif., 298; 
Vienna conference, 236 

Pulsars: 19, 167, 283 

Quasars: light variations, 18 

Radio and radar astronomy: outer planets, 
301; Martian relief, 222, 381 

Relativity: gravitational waves, 71 

Space (see under Artificial satellites and 
spacecraft) 

Spectroscopy: planetary, 156 

Stars: new Wolf-Rayet, 18; platinum in, 18; 
proper motions, 76; radii and absolute 
magnitudes, 303; UBV catalogue, 299; 
ultraviolet photometry, 290; visibility in 
twilight, 129 

Sun: big spots, 199; granulation, 199; OSO-6 
observations, 390; recent activity, 124; 
scale for spots, 60; superflare?, 300 

Tektites: 389 

Telescopes and telescope making: blink com- 
parator, 186; curved spiders, 262; diag- 
onal mirrors versus prisms, 261; equi- 
radii Baker, 233; Foucault tester, 51; 
giant mirror blanks, 140; prizewinning, 
at Stellafane, 342; Sacramento Peak solar, 
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46; torque-tube mount, 258; very simple 
comparator, 429; Yolo harness, 298; 
5-inch binoculars, 356; 5.6-inch Wright, 
112; 10-inch Newtonian, 189; 10-inch 
three-mirror Buchroeder, 242, 418; 16- 
and 6-inch for OAO 2, 290; 20-inch Na- 
smyth, 380; 374-inch Michigan, 174; 90- 
inch Steward, 164; 107-inch McDonald, 
156; 158-inch Kitt Peak, 284; 200-inch 
Palomar, 294 

Uranus: satellites observed, 63 

Variable stars: 'T Cassiopeiae, 436; V442 Cas- 
siopeiae, 388; Mira Ceti, 64, 223; X Cygni, 
202; V973 Cygni (BS 7523), 162, 239; DX 
Delphini, 132; BH Draconis, 59; RT 
Persei, 276; BS 7484, 166; Chévremont’s 
star, 235; HR 8157, 79 

Venus: observations near conjunction, 54, 129 

X-ray astronomy: 19, 96, 376 
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